Proinsulin lacking the A7-B7 disulfide bond, Ins2Akita, tends to aggregate due to the exposed hydrophobic surface.
A single mutation (C96Y) in the Ins2 gene, which disrupts the A7-B7 disulfide bond, causes the diabetic phenotype in Akita mice. We biochemically analyzed the conformation of wild-type and Akita mutant recombinant proinsulins. Gel filtration chromatography and dynamic light scattering revealed that the apparent size of the mutant proinsulin molecules was significantly larger than that of wild-type proinsulin, even in the absence of intermolecular disulfide bonds. Titration with a hydrophobic probe, 1-anilinonaphthalene-8-sulfonate, demonstrated that the mutant proinsulin was more hydrophobic than the wild type. In addition, circular dichroism studies revealed that the conformation of the mutant proinsulin was less stable than the wild type, which is consistent with the observation that hydrophobic residues are exposed on the surface of the proinsulin molecules. Studies with antiserum against the C-peptide of proinsulin indicated that the mutant proinsulin had an immunoreactivity that was at least one-tenth weaker than wild-type proinsulin, suggesting that the C-peptide of mutant proinsulin is buried inside the aggregate of the proinsulin molecule. These findings indicate that increased hydrophobicity of mutant proinsulin facilitates aggregate formation, providing a clue to the dominant negative effect in the Akita mouse.